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Abstract 

We have long envisioned integrated actionable knowledge in electronic health records (EHR). For those working at 
the cutting edge of biomedical informatics, this vision is still a major motivation. Yet for some, the promise of EHRs 
has proved elusive: there are common complaints of technology-induced provider burnout, of meaningless data, of 
inappropriate alarms, and of perfunctory discharge notes – all resulting in a failure to deliver upon the expected 
value proposition. The revitalized field of artificial intelligence (AI), especially in the form of adaptive machine 
learning, is promising anew to revolutionize medicine. Yet AI itself gives rise to ethical concerns: is it acceptable if 
the AI does not provide clear reasons for its decisions? Is it acceptable if its reasoning process is obscured by the 
“black box” in which it lies hidden? 

The Learning Health System (LHS) movement has conceptualized the development of evidence through science and 
practice as an integral part of the delivery of healthcare and support for good health and wellbeing. Implicit in this 
concept is the idea that the knowledge developed, validated, curated and distributed throughout the LHS is not only 
actionable, but ideally is executable, i.e. can be used as an active guide in the delivery of care. 

How do the issues of trust and policy impact the LHS movement and its diverse initiatives, including Mobilizing 
Computable Biomedical Knowledge (MCBK)? We wish to explore the fundamental characteristics of a knowledge 
commons that would warrant the trust of the many communities it would engage and serve: engineers who would 
develop the systems, informaticians who develop knowledge artifacts, providers and others who would use them, 
and patients—and their caregivers and advocates—who would be impacted. How will trust be established, how 
perceived, how maintained? Several frameworks for conceptualizing knowledge commons, establishing and 
maintaining trust, and incorporating executable knowledge will be explored and discussed. 

 

Introduction 

This is an interactive workshop whose goal is to disseminate and discuss current ideas on establishing and 
maintaining trust in embedded knowledge systems and policies for the management of knowledge commons, their 
quality and trustworthiness. Five members of the MCBK Policy and Trust Working Group will present materials 
from the group’s work; other members will moderate contributions from participants to elicit ideas and identify 
possible extensions of the work. 

 “Knowledge commons” has been defined as an “institutional approach (the commons) to governing the 
management or production of a particular type of resource (knowledge)” and has multiple living examples including 
newswire services, open source software, and genomic data commons.[1] Knowledge commons research includes 
concepts and tools that are used to address questions around governance, intellectual property, and sustainability. 
The Governing Knowledge Commons framework (GKC) below [1] is a way of identifying the key elements and 
relationships within knowledge ecosystems, and we are working to understand how its concepts can inform policy, 
trust, and governance within the computable biomedical knowledge landscape. 

 

 



  

Knowledge Commons 

Elinor Ostrom received the 2009 Nobel Prize in Economic Sciences for her groundbreaking research demonstrating 
that ordinary people are capable of creating rules and institutions that allow for the sustainable and equitable 
management of shared resources.[2] This very brief summation of Ostrom’s work sets out neatly what is at stake in 
her thought and in the work of biomedical informaticians engaged in the creation of shareable resources. The nature 
of knowledge commons has changed considerably since the original publication (1994) of Ostrom’s seminal 
work[3], but in many respects the framework remains valid, subject to a broader interpretation of certain concepts. 
For example, “subtractability” made literal sense in the case of books in a library, but it requires some adaptation to 
see congestion on the Internet, for instance, as the same concept in modern form. 

 

 
Figure 1. The Governing Knowledge Commons Framework. 

 
An early framing of the classification of shareable resources is based on two dimensions, “exclusion” and 
“subtractability.” The somewhat ironic examples do not detract from the clarity of this representation, but there is a 
need to rethink the categories in more modern terms. 

 
Figure 2. Commons classified by exclusion and subtractability (credit: V Ostrom and E Ostrom) 

The Learning Health System and Mobilizing Computable Biomedical Knowledge 

The Learning Health System (LHS) is an idealization of an integrated system that uses evidence from science, 
calibrated evidence from experience, and in-depth information about its patients and capabilities to develop its own 
knowledge base and practices to deliver the best possible care. It encompasses validation and curation of such 
knowledge and associated artifacts, leading naturally to the concept of Computable Biomedical Knowledge (CBK). 
Mobilizing CKB (MCBK) is a particular initiative within LHS that aims to deliver evidence in a form that can be 
integrated with electronic health records (EHR) and can thus be presented for clinical decision support in the right 
place at the right time. There are extensive materials describing the LHS concept and movement at [4] and on 
MCBK at [5]. 



  

The MCBK Community’s Policy and Trust Workgroup (PTWG) is charged with addressing gaps and issues for 
policies and governance that can impact the trustworthiness of CBK in learning health systems. This WG has sought 
to identify “attributes,” “resource characteristics,” and “rules” within the biomedical knowledge ecosystem as 
described in the knowledge commons literature, focusing at the highest level on:  

§ Community Attributes: 

o Who are the community members? 

o What are their roles? 

§ Resource Characteristics: 

o What is the nature of the resources? 

§ Rules in Use:  

o What are the explicit governance mechanisms and any implicit rules? 

o What are the key policies? 

The PTWG grounded its analytical work with an empirical study of a convenience sample of 31 LHS-related 
organizations (“community members”) and has captured information about their roles within an LHS: 

(1) Descriptive information about the organization and knowledge commons (e.g., name, disease domain(s)),  

(2) Governance and policy,  

(3) Business model and sustainability, and  

(4) Culture.  

These categories are an adaptation of the classification framework in [6], a work that traces its sprit back to 
Ostrom’s foundational studies. 

Focusing on the ten most fully characterized community members that create public, private, and public-private 
goods, the WG has further analyzed these along the spectrum of Boxwala et al. [7] “Four Layers” of knowledge 
abstraction and specification, ranging from L1—narrative knowledge; L2—semi-structured knowledge, L3—
structured knowledge, and L4—executable knowledge. A focus of particular interest is L4 and Clinical Decision 
Support, and the translation and specification process as narrative guidelines and recommended pathways are 
converted into computable knowledge artifacts to guide practice in the delivery of care. 

The MCBK Policy and Trust group has reviewed these frameworks in the light of modern forms of medical 
knowledge commons, such as guideline repositories, common ontologies, terminologies and vocabularies, genomic 
data commons, common data models and tools. In addition, from a governance point of view, there are examples in 
interface standards, search distribution methods, master protocols, common and “Smart” IRBs, and other shareable 
resources.  

To sum up, in its preliminary analysis, the PTWG has sought to establish principles for the identification and 
classification of knowledge commons, building on existing work and an analysis of case studies. We have identified 
and collected information about roles, resources, and rules for 30 community members and have closely analyzed 10 
(displayed below). Of the 30 members, 15 manage publicly accessible biomedical knowledge, whereas 7 provide 
access to biomedical knowledge on a paid subscription basis, and 5 operate a mixed public/private model (3 are 
indeterminate). Seven community members manage knowledge at L4, 3 at L3, 8 at L2, 3 at L1, and 9 whose level of 
knowledge management is indeterminate. 

 

Conclusion 

The work of the PTWG so far has reaffirmed the value of the GKC Framework in identifying community member 
attributes and the characteristics of the computable biomedical knowledge that the members manage. The GKC is 
also a helpful guide for developing a convenience sample of community members, for which we intend to develop 
detailed case studies. Research questions for case studies that the group continues to consider, and will be explored 
in greater depth at the interactive workshop, include: 



  

§ Do members’ access to knowledge artifacts change as evidence gets translated from L1 to higher levels?  

§ How would any knowledge commons policies be adapted to address different layers of knowledge? 

§ How can knowledge commons promote and sustain trust in knowledge among a community over time? 

The presenters will suggest answers to the above questions based upon the analysis to date and discuss with the 
audience during interactive Q&A.  

 

Learning Objectives 

Having participated in this interactive workshop, participants will be able to: 
§ Define “knowledge commons” and provide examples from their own environment or experience. 
§ Describe three fundamental characteristics of the Governing Knowledge Commons Framework. 
§ Identify the four layers of knowledge abstraction in the Boxwala framework. 
§ Provide examples of private and public knowledge commons and critically discuss them according to 

(a) exclusion and subtractability, and (b) the four layer framework of Boxwala et al. 
§ Identify four essential characteristics to achieve trustworthiness in knowledge commons and use this 

framework to evaluate the trustworthiness of a source of shareable knowledge. 
§ Contribute to continuing discussions of policy and trust issues for knowledge commons. 

 

The MCBK Policy and Trust Working Group 

Presenters and other contributors to this proposal are members of the MCBK PTWG. The WG has been in existence 
since the 2018 MCBK Workshop at the National Library of Medicine and has reported on its work over the year at 
MCBK 2019, again at the NLM. All presenters have agreed to participate. 
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